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Good morning all,

Please find attached a memorandum which provides context to observations made during the clean
water testing and the potential for leachate introduction into the sanitary sewer.

As mentioned in the update email, BFl would like to request a technical meeting be held to discuss
the results of the testing and the proposed schedule for leachate reintroduction. Given the letter
sent by the Mayor of Monroe Township to the NJDEP commissioner, BFl is requesting to hold this
technical meeting this Friday, March 12, 2021 between 9:00 a.m. and 12:00 p.m.

Please confirm if a meeting can take place this week. Thank you,

Jacob Schmidt

Area Environmental Manager — Northeast

1235 Westlakes Dr, Suite 310
Berwyn, Pennsylvania 19312

e jschmidt4@republicservices.com
0 610.576.2939 ¢ 254.205.0712

f 480.270.8346 w RepublicServices.com
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m Environmental Consultants & Contractors

March 9, 2021
File No. 13213023.00

MEMORANDUM
To: Jacob Schmidt
FROM: Bret Clements, P.E. (ks 22717), Mark Pearson, P.E. (M0 2000155354),

Christopher Woloszyn, E.I.T., Eric Peterson, P.E., Mike McLaughlin. (va 020671)

SUBJECT: Leachate Reintroduction Plan

INTRODUCTION AND SUMMARY

On behalf of BFI Waste Systems of New Jersey, SCS Engineers recently completed flow and pressure
monitoring of sewers near the Monroe Township Landfill (Landfill). The monitoring was performed in
accordance with a Testing Plan (“Monroe Township Landfill Leachate Sewer Discharge,” Attachment
B, Final Revision dated 2/8/21, the “Testing Plan”) developed by SCS, the Township, and its
consultants, and included monitoring both during baseline conditions and during periods when clean
water was discharged to the sewer to simulate leachate discharges in addition to baseline
conditions.

Sewer Pressure Study

Once on February 17 and three times on March 2, we discharged significant amounts of clean water
over a 60-minute period into the sewer to simulate releases of leachate from the landfill. We
monitored pressures in the sewer both before and after clean water discharges to see if measured
pressures in the sewer exceeded the pressure identified as “safe” in the Testing Plan (1.5 inches of
water column pressure, or in. w.c). Clean water was discharged at 45, 60, 75 and 90 gallons per
minute (gpm), and the tests were performed in the morning and over the noon hour.

Figure 1 shows the pressure data for Manhole (MH)-5 superimposed on the flow data from MH-7.
MH-5 was the monitoring location with the largest magnitude of pressure changes (both positive and
negative) during the study period. During the three clean water discharge events on March 2 of 60,
75, and 90 gpm, the recorded pressure at MH-5 varied between as much as +0.33 in. w.c. and as
little as -0.33 in. w.c. These are far below the criterion of 1.5 in. w.c. established in the Testing Plan.
In other words, adding up to 90 gpm of clean water to the sewer system did not increase pressure in
the sewer above the safe pressure limit.

53 S. Main Street, Medford, NJ 08055 | 609-654-4000 | www.scsengineers.com





MEMORANDUM
March 9, 2021
Page 2

120 2
1.5
100
80

40 |

[=]

3/2 Clean Water
Test Flow (GPM)

05 Pressure (in H20)

Gallons Per Minute (GPM)

Safe Pressure (in
H20)

MH -5 Pressure (in H20)

| | |
20 | I| |
-1.5

3/2/21 0:00
3/2/21 18:00
3/3/21 0:00

3/2/21 600
3/2/2112:00

Figure 1. Pressure Recorded in MH-5 versus Flow Measured in MH-7

Diurnal Flow Patterns

We performed flow monitoring between February 5 and March 2, 2021, inclusive, in order to
understand the normal variations in flow in the system under baseline conditions. In general, flows
were mostly consistent throughout the day, although reductions in flow were seen in the early
morning hours. Figure 2 summarizes flows in MH-7 and is typical of the flow observations during the
study. Average flows at this location were between 10 and 15 gpm between about 7:30 AM and
11:00 PM, and fell to as low as an average of 5 gpm between 3:00 AM and 5:00 AM. Also shown in
Figure 2 are the maximum flow rates over the study period; at MH-7, these are about 10 gpm higher
than the average flows.
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Figure 2.  Diurnal Flows at MH-7 Over Study Period
Summary

The results of these tests indicate that the Landfill can safely inject up to 90 GPM into the sewer
system for extended durations without causing pressurization events within the sewer system. The
next phase of testing will involve leachate discharges at various flow rates not exceeding 90 gpm to
confirm leachate can be safely discharged to the sewer for conveyance to the wastewater treatment
plant. This is an important step towards eliminating (or greatly reducing) the need for trucks to haul
leachate though the neighborhoods.

TESTING PLAN

The memorandum containing the Testing Plan addressed the landfill’s history, including leachate
generation, reported odors, and changes implemented. The initial review of the sewer system found
that the sewers were in satisfactory condition and there was sufficient capacity to transmit leachate
liquids through the sewer system.

However, there was some concern about the sewers’ ability to efficiently transmit air within the
sewer system without causing pressurization/depressurization of sewer gas (pressurization events)
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during higher flow periods. Pressurization events in excess of a typical residential sewer P-trap
tolerances could let vapors from the sewer system pass into residential homes with faulty ventilation
systems.

The Testing Plan proposed to temporarily install three flow meters and seven pressure sensors to
monitor flows and pressures within the sewer system. Monitoring was to continue through the
duration of the proposed testing and ending a few days after leachate reintroduction into the sewer
system. The plan also included using a handheld sensor to measure if volatile organic compounds
(VOCs) were escaping the sewer system around the manhole covers.

Referring to Figure 3, MH-1 through MH-7 each received a pressure sensor. MH-4 received two flow
meters, one to monitor inflow from the east (flows from Launcelot Lane) and one to monitor inflow
from the west (flows from Lani, Guinevere, and the Landfill). An additional flow meter was installed in
MH-7 to monitor flows through MH-4 as well as flows from residences along Michelle Street.
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Figure 3.  Site & Sewer Layout (Image from Google Earth)

BFI performed the initial phase of monitoring residential sewer flows during a background period
when the Landfill was not discharging liquids into the sewer system. The second phase of the Testing
Plan included injecting clean water into the sewer from the Landfill to simulate leachate flow at
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increasing rates of 45, 60, 75 and 90 gpm injected for one hour periods. The results of these tests
are summarized in subsequent sections of this memo.

The MTUD, EPA, and NJDEP each reviewed the Testing Plan and provided comments which were
addressed prior to finalizing the Testing Plan and implementing the background monitoring and
clean water testing.

SEWER MONITORING

A previous memo MTUD Sewer MH-1 through MH-7 Background Flow & Pressure Analysis 2/5-
10/2021 dated and distributed on 2/15/21 (Initial Background Memo) discussed the first 5 days of
background monitoring and confirmed that the clean water testing should proceed as originally
planned. This section provides continued discussion from that memo and addresses additional flow
and pressure monitoring observed since.

Flow Records

Graphs showing the flow records for MH-4 West, MH-4 East, and MH-7 over the duration of the
monitoring period 2/5/21 through 3/2/21 are included in Attachment B and discussed in
Attachment A to this memo. This time frame includes background monitoring as well as clean water
injection testing at 45 gpm on 2/17/21 and at 60, 75, and 90 gpm on 3/2/21. Attachment C
discusses challenges faced during testing and how they were resolved; these challenges did not
compromise the overall test objectives.

It appears the temporary flow meters may have under-reported flows in the sewer during the clean
water tests, based on a comparison of those flow results and the known clean water flow rates as
measured on March 2 by the permanent and recently calibrated flow meter at the Landfill (60, 75,
and 90 gpm ). These known flow rates should have been added to background (13 to 20 gpm) and
the total flow reflected in the flow rates reported by the meters. But as shown in the Attachment B
graphs, total flows reported were less than expected flows. We know what flows of clean water were
introduced to the sewer even if the temporary flow meters did not correctly report them.

Pressure Records

Graphs showing the pressure records for MH-1 to MH-7 over the duration of the monitoring period
2/5/21 through 3/2/21 are included in Attachment B and discussed in Attachment A to this memo.
This time frame includes background monitoring as well as clean water injection testing at 45, 60,
75, and 90 gpm. As discussed in Attachment C, there were some challenges with pressure
monitoring that had to be addressed during the testing period. Again, these challenges did not
compromise the overall test objectives.

Diurnal Curves

The diurnal curve for each flow meter is included in Attachment B. Attachment A discusses these
curves. Each diurnal curve was calculated by dividing the day into 30 minute intervals and averaging
all the flow data collected for each interval. For example, midnight to 12:29 AM had 6 readings at 5-
minute intervals over this period, this average was then plotted at 12:15 AM (the midpoint of the
interval). Data anomalies were excluded from the diurnal curve plots. Anomalies were periods of
missing data, data during clean water testing, and sustained abnormal flow readings.
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The diurnal curve shown on Figure 2 above for MH-7 (the manhole in the study area furthest from
the landfill) is the most representative of residential usage of the sewer system during the study
period. Generally the curves indicate decrease sewer usage from 10 PM to 7 AM along with
decreased variability during these periods. From 7 AM to 10 PM the average and maximum average
usage of the sewer idles around 13 GPM and 20 GPM respectively.

Photoionization Detector Screening Results

We monitored air from the manhole covers for VOCs during background monitoring and clean water
testing using a photoionization detector (PID). No VOCs were detected above natural background
concentrations.

SUMMARY OF FINDINGS

Based on the investigation summarized above and in the Attachments, the sewer system has ample
capacity to support current residential usage and sufficient capacity to convey Landfill leachate
discharge rates of up to 90 gpm without creating significant pressurization events in the sewer
system.

The clean water testing has demonstrated that sustained liquids injection from the Landfill of 45, 60,
75, and up to 90 gpm can safely be discharged into the sewer system without causing unacceptable

pressurization within the sewer system. In addition there were no minor pressures observed climbing
over the 1-hour duration of each clean water test, which indicates that longer durations of sustained

pumping are also unlikely to cause pressurization events within the sewer system that would exceed

the safe pressure.

NEXT STEPS

The plan is to continue the stepwise approach to reintroducing leachate into the sewer system.
Among the first steps planned, BFI will be calibrating the new variable frequency drive (VFD), which
will control the existing permanent pump in the underground storage tank (UST). This will be followed
by careful reintroduction of leachate and confirmation testing.

Calibratfion of VFD and Pump

The new VFD was installed to control the leachate discharge rates into the sewer system. Prior to
leachate reintroduction BFI, will reinstall the pump into the UST to perform startup pump and VFD
testing. Minimal leachate is expected to be discharged from the UST during this calibration/testing
event. BFI will provide calibration records for both the flow meter and VFD/pump configuration to
interested parties.

Initial Leachate Reintroduction and Testing

BFI proposes to commence initial leachate reintroduction to the sewer at 9 AM on March 15, 2021.
This will provide interested parties time to review pressure and flow data and for BFI to calibrate the
VFD and pump. Initial leachate reintroduction into the sewer system will be limited to 45 gpm with
discharge events occurring as required.

Sometime in the following week, BFI will propose a day to perform confirmatory testing to verify that
leachate reintroduction into the sewer can be safely performed at 60, 75, and 90 gpm.
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BFI's consultants will monitor sewer manhole covers for VOCs using a PID. The temporary flow
meters and pressure sensors will remain in place and be serviced by BFl and their subcontractors
until the end of March. At the end of the period, data will be compiled, analyzed, and distributed to
all interested parties.

A technical meeting is recommended to discuss alternative meters and flow monitoring locations
that should be considered for the post-reintroduction period. Additional monitoring will aid in
confirming the residential usage of the sewer system and will aid in helping the Landfill adapt as
COVID restrictions are reduced and more traditional diurnal patterns form. The Landfill will
reprogram their pump system as necessary to continue to operate safely.

Truck Hauling & Storage Tanks

Assuming that leachate reintroduction into the sewer is accomplished at reasonable levels, truck

traffic to haul leachate will be discontinued as soon as practical. The on-site storage tanks will be

removed from the site when they are no longer required. BFI will prepare documents to propose a
reasonable amount of storage to be kept on-site based on various extenuating circumstances and
changes that have or will be implemented.

Landfill Cover

The Landfill will continue to monitor the final cover system in accordance with regulatory
requirements and will make improvements to decrease storm water infiltration as required. The
assessment and improvement recommendations will be completed under a task separate from this
leachate reintroduction evaluation.





Attachment A

Discussion of Data





DATA DISCUSSION

Presented below is a discussion of the date presented on the graphs included in Attachment B.

Flow Data

Graphs #1-3
Show the continuous recorded flow information for each flow meter from 2/5 through 3/2/21.

Graphs #4-6
Show the continuous recorded flow information for each flow meter from 2/5 through 3/2/21

superimposed onto a one-day period for each flow meter. Each clean water test has been called out.

Graphs #7-9
Show the average diurnal curve along with the minimum and maximum half-hour average flow rate

from 2/5 through 3/2/21 for each flow meter. See the diurnal curve section below for additional
detail on how these data were calculated.

MH-7 shows the daily diurnal curve for this analyzed portion of the sewer system. The flow is fairly
constant throughout the day with slight decreases during the early morning hours. The maximum and
minimum half-hour average flow rates show the highest and lowest average flow rate during each
30-minute period during the study. The background residential usage should be in this range, and we
refer to this range as the “expected background range”.

Graphs #10-12
Show the clean water test flow rates from 2/17/21 and 3/2/21 mapped with the diurnal curve

along with the expected background range shown in Graphs #7-9.

Graphs #13-15
Are the same as Graphs #10-12 but are focused on the period from 8 AM to 2 PM to clearly show

the recorded flows versus the expected background levels.

Graph #13 and #15 show MH-4 west and MH-7, it is unclear why these temporary flow meters did
not properly record the flows in the sewer system during the clean water testing. The permanent on-
site flow meter during testing showed clean water being injected into the sewer at 60, 75, and 90
gpm. A temporary flow meter was used for the 45 gpm clean water test.

Graph #14 shows an increase of flows at the same time as clean water testing on 3/2. It is unclear
why there are minor increases in flow during these periods as it is not along the path of the clean
water being injected into the sewer. The levels and velocity recorded in the sewer did not indicate a
backflow condition or substantial increase in head within this sewer.

Pressure Data

Each of Graphs #16-35 show the recorded pressure observed in each manhole as specified. For
convenience the documented flow recorded by the flow meter in the sewer at the first downstream
manhole is shown on each of these graphs as well. Each graph also shows the “Safe Pressure”
which is set at 1.5 inches of water column (in w-c). As long as each residential home has properly
operating P-trap for each drain and sewer pressures remain below this “Safe Pressure” then sewer
gases should not enter residences through sewer pipes.





The first in each series of graphs shows the entire duration, while the second and third of each
series show a narrow excerpt taken during clean water testing performed on 2/17 and 3/2,
respectively.

Graphs #16-18
Show recorded pressures observed in MH-1 compared to the flow being monitored at the west inflow
of MH-4.

e Graph #16 clearly shows that no substantial pressurization events occurred during the
background and clean water testing performed to date.

e Graph #17 shows the clean water test of 2/17 shows a slight pressurization event when
compared to background pressures but is still far below the safe pressure limit.

e Graph #18 shows the clean water tests of 3/2 and a slight pressurization event when
compared to background pressures but it still far below the safe pressure limit.

Graphs #19-21
Show recorded pressures observed in MH-2 compared to the flow being monitored at the west inflow
of MH-4.

e Graph #19 clearly shows that no substantial pressurization events occurred during the
background and clean water testing performed to date. Note that the data from 2/17
through 2/23 was inadvertently deleted while trying to download the data.

e Graph #20 shows the clean water test of 2/17 and does not show any significant
pressurization events.

e Graph #21, shows the clean water tests of 3/2 and does not show any significant
pressurization events.

Graphs #22-24

Show recorded pressures observed in MH-3 compared to the flow being monitored at the west inflow
of MH-4. On 2/23 we replaced the pressure sensor originally placed in this manhole with the sensor
originally placed in MH-4 because the former appeared to be faulty. Our suspicions were confirmed,
and the data from the faulty sensor were not included on these graphs.

e Graph #22 clearly shows that no substantial pressurization events occurred during the
background and clean water testing performed to date.

e Graph #23 shows the clean water test of 2/17 and does not show any significant
pressurization events.

e Graph #24 shows the clean water tests of 3/2 and does not show any significant
pressurization events.

Graphs #25-26

Show recorded pressures observed in MH-4 compared to the flow being monitored at the inflow of
MH-7. The pressure sensor from this manhole started reporting erroneous data on 2/12 and never
recovered. The sensor from MH-3 was placed in this manhole on 2/23 and subsequent pressure
readings were consistent with background prior to the start of the erroneous readings. A functioning
pressure sensor was not in place during the first clean water test on 2/17; therefore, no graph is
included for the first clean water test.

e Graph #25 shows a pressurization event well below the safe pressure limit. The erroneous
data that started on 2/12 are shown plotted in a red dashed line. These erroneous data are
not representative of actual sewer conditions.





Graph #26 shows the clean water tests from 3/2 and some low pressurization (vacuum)
events. The event prior to the start of increased flows is likely from downloading and
reprogramming this sensor before the start of testing. There are no significant pressurization
events that appear to be caused by the increase in flows.

Graphs #27-29

Show recorded pressures observed in MH-5 compared to the flow being monitored at the inflow of
MH-7. MH-5 is of interest, as this manhole contains a drop within the manhole; however, the
pressures within this manhole do not appear to have been significantly affected by this testing.

Graph #27 clearly shows that no substantial pressurization events occurred during the
background and clean water testing performed to date.

Graph #28 shows the clean water test of 2/17 and does not show any significant
pressurization events.

Graph #29 shows the clean water tests of 3/2 and increased pressurization activity during
the day of testing but the observed pressures are still well below the safe pressure limit.

Graphs #30-32

Show recorded pressures observed in MH-6 compared to the flow being monitored at the inflow of
MH-7. MH-6 is of interest, as this manhole is the first manhole downstream of MH-5 and its drop
structure.

Graph #30 appears to have minimal pressurization events within the sewer, but from 2/12
through 2/21 the sensor detects multiple pressurization events. None of these events
corresponded to the clean water test periods, nor do they approach the safe pressure limit.
After 2/21, the pressure appears to return to normal background conditions. It is unclear
what caused the sensor to detect these pressurization events and if these events actually
occurred in the sewer or if the sensor was malfunctioning. Note the vacuum event that
occurred near midnight on 2/20 is not of significant concern because such a vacuum event
would cause air to be drawn into the sewer and would not cause sewer gas to be pushed out
into residences.

Graph #31 shows the clean water test from 2/17 and does not show any significant
pressurization events occurring during the clean water test.

Graph #32 shows the clean water tests from 3/2 and does not show any significant
pressurization events occurring during the clean water test.

Graphs #33-35
Show recorded pressures observed in MH-7 compared to the flow being monitored at the inflow of

MH-7.

Graph #33 does not show substantial pressurization events during the background and
clean water testing performed to date.

Graph #34 shows the clean water test of 2/17 and does not show any significant
pressurization events.

Graph #35 shows the clean water tests of 3/2 and does not show any significant
pressurization events. This graph is reproduced below as Figure 4; it shows the insignificant
pressures observed during the clean water flow testing. This manhole also is the one with the
highest overall flows since it is the furthest downstream point in the test area.
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Attachment B

Data Graphs





GRAPH #1

MH-4 West (Guinevere, Lani, Landfill) Continuous Flow Records
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GRAPH #2
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GRAPH #3

MH-7 Continuous Flow Records
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GRAPH #4

MH-4 West (Guinevere, Lani, Landfill) Daily Flow Records
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GRAPH #5
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GRAPH #6

MH-7 Daily Flow Records
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MH-4 West (Guinevere, Lani, Landfill) Diurnal Flow Records
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MH-4 East (Launcelot) Diurnal Flow Records
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MH-7 Diurnal Flow Records
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MH-7 Clean Water Testing Comparison
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MH-7 Clean Water Testing Comparison

120
4th Clean Water Test
100
3rd Clean Water Test
2nd Clean Water Test 3/2
3/2
80 1st Clean Water Test
2/17
= ——2/17/2021
[a
© 60 3/2/2021
2
<)
o \A-WM Max. 0.5 hr Avg. Flow Rate
Avg. 0.5 hr Avg. Diurnal Curve
Min. 0.5 hr Avg. Flow Rate
40
20
~ A\l \V4
. i Y/
\I
0
> S > > > > >
< < < < o a o
o — — — o o o
=} o o (=} =} = @
0 (o)} o — (o] — o
i — —

*Note the Maximum and Average Flows exclude the times during which the clean water testing was performed





GRAPH #16

MH-1 Pressure vs MH-4 West Inflow
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MH-2 Pressure vs MH-4 West Inflow
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Clean Water Test - MH-2 Pressure vs MH-4 West Inflow
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Clean Water Test - MH-2 Pressure vs MH-4 West Inflow
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MH-3 Pressure vs MH-4 West Inflow
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Clean Water Test - MH-3 Pressure vs MH-4 West Inflow
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MH-4 Pressure vs MH-7 Inflow
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Clean Water Test - MH-4 Pressure vs MH-7 Inflow
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MH-5 Pressure vs MH-7 Flow
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Clean Water Test - MH-5 Pressure vs MH-7 Flow
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Clean Water Test - MH-5 Pressure vs MH-7 Flow
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MH-6 Pressure vs MH-7 Flow
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GRAPH #31

Clean Water Test - MH-6 Pressure vs MH-7 Flow
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Clean Water Test - MH-6 Pressure vs MH-7 Flow
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GRAPH #33

MH-7 Pressure vs MH-7 Flow
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GRAPH #34

Clean Water Test - MH-7 Pressure vs MH-7 Flow
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GRAPH #35

Clean Water Test - MH-7 Pressure vs MH-7 Flow
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Attachment C

Data Challenges





DATA CHALLENGES - FLOW METERS

Negative Flows

The flow meters occasionally display negative flow data; however, these data have been disregarded
as the sewer records document that the sewers are sloping in the correct direction and there was not
a large increase in depth which would indicate backflow conditions in the sewer. Furthermore, as
documented in the flow meter’s operation manual, the flow meters will provide less accurate velocity
data when the level drops below 1 inch. In addition, when the liquid depth drops below 0.4 inches
above the sensor the depth measurement will also be less accurate. Both of these conditions were
present during the negative flow interval noted above. For additional information on specific
instances of this occurring please see the Initial Background Memo.

Missing Flow Data

The MH-4 flow meter monitoring inflow liquids from the east (Launcelot Lane) did not record data
after 2/10 at 3:40 PM and did not resume until 2/17 at 12:40 PM. This resulted in not having flow
data recorded for a period of background monitoring as well as for the first clean water test on 2/17.
This again happened in the afternoon of the 17t through part of the 19t. While this did not affect
the performance of the sewer system or the effectiveness of the overall test, we are unable to
document the residential flow being contributed to MH-4 from the east. However, the total flow for
the residential sewer area was monitored and recorded at MH-7; therefore, it was not necessary to
re-perform the initial 45 GPM test.

Landfill Flow Meter

On the first day of clean water injection testing, it was intended to use the landfill’s leachate flow
meter to verify flow rates to the sewer system during the clean water injection testing. However, this
meter had not been used since leachate discharging to the sewer system was discontinued in
September 2020 and the meter was not functional during the initial clean water testing on 2/17.
The clean water test did proceed by using an in-line flow meter on the hose between the fire hydrant
and BFI's discharge piping. The flows in the sewer system were also recorded with the MH-4 west
and MH-7 flow meters. A new permanent leachate flow meter, factory calibrated and certified, was
installed prior to the clean water injection testing performed on 3/2.

Firehose Flow Meter

The in-line flow meter connected to the firehose during the initial clean water testing on 2/17 was
relied upon since the Landfill’s flow meter was reading incorrectly during the test. Once the flow
meter data from MH-4 west and MH-7 were collected from the sewer system, the documented flow
from the testing period was well below the 45 GPM rate that was the intended injection rate. After
observing and considering additional clean water injection tests recorded flow rates it is likely that
the temporary meters within the sewer system were underreporting total flows.

Low Flow Periods

As shown on Graph 3, MH-7 continuous flow records for the dates 2/19 through 2/23 indicate
abnormally low flow levels when compared to data before and after this time period. For this reason,
these data were excluded when calculating the diurnal curves. It is assumed that solids temporarily
disturbed this sensor and that after the solids washed away, the meter started reading accurately.





Missing Pressure Data

As shown on Graph 19, pressure data in MH-2 was accidentally erased between 2/17 through 2/23
while attempting to download the pressure data; however, MH-1 pressure data in Graph 16 did not
show any significant pressure readings during that period.

DATA CHALLENGES - PRESSURE TRANSDUCERS

Missing Pressure Readings

The pressure sensors in MH-4 and MH-7 both stopped recording on the morning of 2/16/21 at 4:17
AM and 6:43 AM respectively. This was not discovered until after the first clean water testing was
performed. However, no other meter showed signs of a pressurization event during the clean water
testing period.

It is unclear what caused the pressure sensors to stop reading and recording data in MH-4 and MH-
7. It is suspected that the data logger may have run out of memory space and stopped logging data
because it was not programmed to overwrite old data. Alternatively, condensation may have
accumulated on the touch spring shutting the sensor off. Changes were made to address these two
issues in the second round of testing. The memory issue was addressed by programming the sensor
to delete all old data once downloaded and to overwrite the oldest data if space is not available. To
prevent humidity from turning the meter off, the sensor was programmed to only turn off when a
maghnetic switch is used.

Erroneous Pressure Readings

The pressure sensor in MH-4 on 2/12 at 3:23 PM started displaying pressure variations that strayed
from the normal background conditions. After the start of this event the pressure transducer
recorded abnormally high and low pressures and never returned to background conditions. When
comparing this sensor’s abnormal pressure data to the flow records there was no abnormal flow
events documented. In addition, the pressure sensors upstream and downstream did not detect any
abnormal pressures during this period.

To further confirm this sensor was erroneous the sensors between MH-3 and MH-4 were swapped.
The erroneous sensor continued to detect abnormal pressures in MH-3 while the sensor in MH-4
returned to background pressure conditions. A replacement sensor was sent to the site and installed
prior to completing the second phase of clean water testing at the higher rates.

Therefore, accurate pressure data are unavailable for MH-4 from 2/12 at 3:23 PM until another
operating sensor from MH-3 was placed in MH-4 on 2/23 at 2:56 PM. Since the faulty sensor was
placed in MH-3, accurate pressure data are unavailable for MH-3 starting 2/23 at 2:59 PM and are
unavailable until this sensor was replaced the morning of 3/2, prior to clean water testing performed
that day.

Excessive Download Periods

Pressure sensors were originally formatted to monitor and record data at 1-second intervals. While
this provided a significant amount of records (and clearly documented that excessive pressures were
not being detected in the sewer system), the time required to download these data was excessive
and would take an entire day to complete. In addition, this amount of data is challenging for
computers and programs to process. As documented in the Initial Background Memo, the sensors
were reprogrammed to only take a reading once every 15 seconds during the background monitoring





periods. The sensors were then reprogrammed to resume readings at 1-second intervals during
clean water injection testing and were returned to 15-second readings after testing was completed.
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